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DETAILED ACTION 
Final Rejection 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 31,32,34,40 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Burghartz et al (5,793,272). 

As for claim 31 , the patent discloses an inductor in figure 1 1 comprising a top 
surface, the surface covered by layer (20'), a bottom surface, the surface covered by 
conductor (18), and sidewalls, the outer surfaces of element (26) that are covered by 
layer (18'), a lower portion of the inductor (104) extending into but not completely 
through a single dielectric layer (14) formed on semiconductor substrate (12) and the 
upper portion of the inductor extending above the dielectric layer (14), the inductor 
provided with means of electrical contact (22, 24) (see the front page figure). 

The prior art discloses all subject matter claimed but may have used a second 
dielectric layer (14') on the first dielectric layer (14) where said upper portion extends 
into. However, the second dielectric layer is immaterial in the context of the claimed 
structure because the upper portion is indeed above the first dielectric layer irrespective 
of the existence of the second dielectric layer. Therefore, it would be obvious s to one 



Application/Control Number: 10/768,773 Page 3 

Art Unit: 2826 

skilled in the art to safely conclude the claim expression "single dielectric layer" as fully 
addressed by layer 14 since the layer functions independent of the second layer formed 
on it. 

As for claim 32,the lower portion of the inductor composed of a core conductor 
(104) and a conductive liner (18). 

As for claim 34, the upper portion and at least one side surface of the inductor in 
figure 11 are covered by passivation conductive coating (18', 20'). Although the figure 
does not show the whole structure in the trench, which is shown in figure 10, it would be 
clear to that the elements associated with one of the vertical elements (26) would also 
apply to its other pair. Besides, the patent does not discriminate the other pair because 
both vertical elements are assigned (26) further indicating their identical nature. This 
being the concept of the prior art, the sidewalls of elements (26) are provided by the 
same AINiCo conductor (18) (see column 5,43-50). 

As for claim 40, the horizontally extended portions off the spiral inductor in the 
prior art extend parallel to the top surface of the dielectric layer. 

Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burghartz et al (5,793,272) in view of Breen (5,363,080). 

Although the height of a spiral inductor is variable in nature that differs from a 
design to another based on a specific application, the primary art may have been silent 
on the height of the inductor. However, the secondary reference discloses an analogous 
inductor in the front page having coil characterized by a height of more than the claimed 
5 microns (see claim 6). Therefore, it would have been obvious to one skilled in the art 
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to design any inductor with a height more than 5 microns, since higher inductors induce 
higher voltages because the height of an inductor is dependent on the inductance of a 
coil or a wire, which is dependent on the number of turns that is proportional to the 
induced current in the inductor, which is proportional to the induced voltage from the 
inductor. 

Claims 41-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burghartz et al (5,793,272) in view of Goldfarb (5,148,062). 

As for claim 41 , the primary reference discloses all subject matter claimed but 
may have omitted the claimed inductor width and adjacent coil or conductor spacing 
dimensions. However, the secondary reference discloses a circuit utilizing a spiral 
inductor having conductors with a width of 20 microns a spacing of 10 microns (see 
column 5). Please note that the "width" in the claim is taken in this examination as 
conductor width in view of the broadest possible definition of the presentation. 
Therefore, it would have been obvious to one skilled in the art to design an inductor 
within the dimensions of the claimed invention, depending on what is supposed to be 
achieved from the product. The motivations that dictate the terms of inductor 
dimensions include induced voltage from the product, magnetic flux that dictates the 
terms of generated currents in the inductor, and as the prior art suggests, operation of 
bandwidth percentage over the frequency range of resonant frequency in a tuning circuit 
(see column 5, 30-35). 

As for claim 42, the primary reference discloses all subject matter claimed but 
may have omitted the claimed inductor width and adjacent coil or conductor spacing 
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dimensions. However, the secondary reference discloses a circuit utilizing a spiral 
inductor having 5.2 nH of inductance. Therefore, it would have been obvious to one 
skilled in the art to design an inductor more than the claimed 0.5 nH inductance for 
specific applications by varying inductor elements, since inductance is a function of 
length, width, number of turns and other associated elements such as material. Please 
note that inductance is a variable element notoriously known in the art similar to 
capacitance and resistance that is subject to a specific application. 

As for claims 43,44, the prior arts disclose all subject matter claimed but may 
have been silent about the Q factor of inductors. 

But clearly the Q factor of an inductor can be defined as, 

Q = WoL/R where L is the inductance, R is the characteristic resistance 
associated with the inductor conductors, and Wo is the resonant frequency of the signal 
applied in a resonant circuit using the inductor. 

Since resonant frequency of a tuning circuit, fr = 1/(2Pi(square-root of LC) and 
WL = 2(Pi)(fr), Q= 1/R(square-root of (L/C)). 

Therefore, the Q— factor of an inductor can not be determined from the elements 
associated with the inductor alone but with other elements associated in a given tuning 
circuit. Clearly, at least capacitance is part of the elements that defines resonant 
frequency that defines the Q factor associated with a given inductor in the circuit. 
Therefore, although directly proportional to inductance and inversely proportional to the 
resistance of inductive conductors, the Q factor involves capacitance and is also a 
function of resonant frequency. 
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It is also clear that Goldfarb's inductor has a very high inductance, which 
produces high Q value when applied in resonant circuits. 

Therefore, it would have been obvious to one skilled in the art to expect the 
inductor of Goldfarb matching the claimed Q-factor value of the claimed invention, since 
the inductance of the inductor in the patent is higher than the claimed inductance that is 
claimed to produce the claimed Q when applied in a resonant circuit partially because Q 
factor is proportional to inductance. 

Claims 33,35,37,38,39,45-61 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

As for claim 33, although inductors with barrier liners are known to exist in the art 
and that Ta and TaN are known materials used as barrier layers of copper, and 
singularly used as barrier liner in the inductor of PN: 6,717,232, a dual barrier layer 
composed of the two materials in the inductor of the claimed structure and the effect of 
the dual layer in improving the electromigration induced problems of the copper 
composition of the inductor is not taught or rendered obvious by the prior art. 

As for claim 35, although Ni and Au have been used as materials associated with 
inductors, the inductor core material in such a combination had been Gold and the liner 
material, Nickel. Such an inductor is taught in PN: 6,030,877. However, no prior art 
seems to have taught an inductor with conductive liner on a lower portion of an inductor 
and a passivation layer composed of Ni or Au on Ni on the top and sidewall surfaces of 
an upper inductor portions formed over a single dielectric layer. 
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As for claim 37, the claimed extension distance of said lower portion into said 
dielectric layer of the inductor type of the independent claim is not disclosed or rendered 
obvious by the prior arts. 

As for claim 38, although figure 2 of PN: 5,793,272 shows a via within a portion 
of the insulation layer (14) formed to be filled with a contact material to connect the 
bottom portion of the inductor with a terminal (22), and that contact vias that penetrate 
insulation layers to a substrate are common in the art, the claimed contact through a via 
formed in the dielectric layer and extending from the bottom section of an inductor of 
claim 31 type and maintaining electrical contact to a metallurgy formed in the substrate 
supporting the dielectric layer is not taught or rendered obvious by the prior art. 

As for claim 45 and its dependents, the claimed contact pad with a via inside the 
dielectric layer, the via exposing a portion of an I/O terminal pad in the substrate 
supporting the dielectric layer and the pad partially covered with said passivation layer 
over a conformal seed layer over a conductive liner in the structure of claim 31 is not 
taught or rendered obvious by the prior arts. 

As for claim 52 and its dependents, the claimed I/O terminal pad in the substrate, 
the raised contact pad with the claimed structural features and its relationship with said 
dielectrical layer and the substrate in the specific structure of the independent claim are 
not taught or rendered obvious by the prior arts. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See column 2 of PN: 6,666,188 for further information on Q 
factor. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fetsum Abraham whose telephone number is: 571-272- 
191 1 . The examiner can normally be reached on 8:00 - 18:00. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. 




